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DETAILED ACTION 



Drawings 

1 . The drawings are objected to under 37 CFR 1 .83(a). Tlie drawings must slnow 
every feature of tine invention specified in tine claims. Tlierefore, tine resonators 
being mounted ... in positions asymmetrical witli respect to one another, both in a 
radial direction and in the axial direction must be shown or the feature(s) canceled 
from the claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 
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Specification 

2. The disclosure is objected to because page 10, 1^' paragraph teaches the 

resonators having an axis of symmetry (B) parallel to one another. It is unclear how 
this is done because the resonators are taught to be arranged circumferentially 
around the annular combustor. That means axis B is pointing in a radial direction 
and the resonators, which are spaced circumferentially, all have axes that are 
angled relative to each other, not parallel. 
Appropriate correction is required. 



Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claim 8 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claim 8 claims the resonators having an axis of symmetry 
(B) parallel to one another. It is unclear how this is done because the resonators are 
taught to be arranged circumferentially around the annular combustor. That means 
axis B is pointing in a radial direction and the resonators, which are spaced 
circumferentially, all have axes that are angled relative to each other, not parallel 
(see dwg below). 
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Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described In a printed publication In this or a foreign country or In public 
use or on sale In this country, more than one year prior to the date of application for patent In the United 
States. 

6. Claim 1 rejected under 35 U.S.C. 102(b) as being anticipated by US Patent 
6,464,489 to Gutmark et al (Gutmark). 

Regarding claim 1 : 
Gutmark teaches: 

A system for clamping thermo-acoustic instability in a combustor device for a gas 
turbine (Fig 6), tlie combustor device comprising at least one combustion 
chamber (1 6) and at least one burner (1 4) associated to said combustion 
chamber and mounted in a position corresponding to a front portion set upstream 



Application/Control Number: 10/596,497 Page 5 

Art Unit: 3746 

of the combustion chamber {F\g 6; burner 14 in upstream end of cliamber 16); 
the damping system comprising at least one Helmholtz resonator (1 0), in turn 
comprising a casing defining inside it a preset volume (inherent) and a neck for 
hydraulic connection between said preset volume and said combustion chamber 
{neck connects chambers 10 and 16); said system being characterized in that 
said neck is connected to one side of said combustion chamber distant from said 
front upstream portion thereof provided with said at least one burner {neck is 
downstream of burner 14). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 

invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 1-2 and 8-10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US Patent 5,373,695 to Aigner et al (Aigner) in view of US Patent 6,464,489 to 
Gutmark et al (Gutmark). 

Regarding claim 1 : 

Aigner teaches a Helmholtz resonator (21 ) for a gas turbine combustor. The 
resonator comprises a casing, a volume (50), and a neck (52) that opens to the 
combustion chamber. The combustor has burners 20 mounted at an upstream end. 
Aigner fails to teach the resonator distant from the front upstream portion of the 
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combustor. However, Gutmark teaches installing the resonators at a point downstream 
of the burners in a circumferential position about the combustion chamber in order to 
optimize the effectiveness of the resonators (col 8 lines 19-25). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to move the 
resonators of Aigner to a point downstream of the burners in order to optimize the 
resonator effectiveness, as taught by Gutmark. 
Regarding claim 2: 
Aigner further teaches: 

characterized in that said combustion chamber is of an annular type (col 3 lines 
1 2-1 3), housed within an air case (1 3) for delivery of air for supporting 
combustion set outside an annular body delimiting said combustion chamber 
(36). 

Gutmark further teaches: 

said at least one resonator being set in a circumferential position about said 

combustion chamber (Fig 6) 
Regarding claims 8 and 9: 
Aigner further teaches: 

characterized in that said casing and said neck of said at least one resonator 

have a cylindrical symmetry (Fig 3; resonators 21 have circular cross section) 
Gutmark further teaches: 
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and are arranged with respective axes of symmetry thereof parallel to one 
another and oriented to form a preset angle with a direction of flow of burnt 
gases that traverse said combustion chamber 
characterized in that said preset angle is substantially of 90. degree 
(Fig 6; resonators positioned circumferentially about tine combustor, 
perpendicular to tlie combustor flow). 

Regarding claim 10: 

Aigner further teaches: 

characterized in that it comprises more than one of said Helmholtz resonators 
(Fig 3, multiple resonators 21 ), said combustor comprising more than one of said 
burners (Fig 3, multiple burners 20); 

Gutmark further teaches: 

said resonators being mounted circumferentially in a ring, in cantilever fashion on 
said annular body delimiting said combustion chamber {F\g 6; resonators 10 
arranged circumferentially about combustor liner), in positions asymmetrical with 
respect to one another, both in a radial direction and in the axial direction with 
reference to an axis of symmetry of said annular combustion chamber (defined 
by Applicant as meaning "arranged circumferentially set at a distance apart from 
one another and axially at a distance from the burners with an Irregularly varying 
pitch"; resonators are spaced circumferentially apart from each other - col 8 lines 
4-12 and axially apart from each other - Fig 8, 10a, 10b), and with the respective 
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necks hydraulically connected to a downstream portion of said combustion 
cliamber {co\ 8 lines 19-24). 

9. Claims 3-5 rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent 
5,373,695 to Aigner et al (Aigner) in view of US Patent 6,464,489 to Gutmark et al 
(Gutmark) as applied to claim 2 above, and furtlier in view of US Patent 6,530,221 to 
Sattinger et al (Sattinger). 
Regarding claims 3-5: 

1 12(6) is applied for claim 3 to the "means for delivery of a cooling fluid." The 
means are taught by Applicant to be the plurality of cooling holes 18 through the casing 
13 that enable passage of air from air case 16 to the combustion chamber (page 10 2"*^ 
paragraph). Aigner teaches a single cooling hole (51) that is used to keep the resonator 
from overheating by passing air from the casing, through the volume, through the neck, 
and to the combustion chamber. Aigner fails to teach a plurality of the cooling holes. 
However, it was known in the art, as taught by Sattinger, to provide resonators with a 
plurality of cooling holes in the resonator casing in order to provide additional air (57; 
Fig 5c). It would have been obvious to one of ordinary skill in the art at the time of the 
invention to substitute the single cooling hole of Aigner with the plurality of cooling holes 
of Sattinger in order to provide additional cooling/purge air to the resonator, as taught by 
Sattinger. Sattinger further teaches the holes arranged asymmetrically. The axis (to 
determine symmetry) can be at an angle, or offset from the middle of the plate (since 
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the claim lias not defined tine axis), which would make the holes asymmetric to each 
other. 

10. Claim 6 rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent 
5,373,695 to Aigner et al (Aigner) in view of US Patent 6,464,489 to Gutmark et al 
(Gutmark) as applied to claim 2 above, and further in view of US Patent 6,370,879 to 
Stalder et al (Stalder). 

Regarding claim 6: 

1 12(6) is applied for claim 6 to the "means for selectively varying said pre-set 
volume within a pre-set range." The means are taught by Applicant to be the two walls 
(22, 21 ) that are threadably coupled and adjusted. Aigner in view of Gutmark fails to 
teach adjusting the resonator volume by two walls that are threadably coupled. 
However, it was known in the art to adjust the volume of the Helmholtz resonator by 
telescoping two components using screw threads (col 4 lines 18-24) in order to tune the 
resonator to the desired frequencies (col 2 lines 60-65). It would have been obvious to 
one of ordinary skill in the art at the time of the invention to substitute the resonator of 
Aigner with the threaded adjustable resonator of Stalder in order to tune the resonator 
to desired frequencies, as taught by Stalder. 



Allowable Subject Matter 
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1 1 .Claim 7 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 

matter: 

Regarding claim 7: 

The prior art fails to teach a Helmholtz resonator that is mounted on a gas turbine 
combustor wall, that has two tubular bodies with concavities facing one another, and 
that is telescopically adjusted using screw threads between the bodies. Stalder teaches 
using screw threads to adjust the volume but does not disclose the two cup shaped 
tubular bodies with concavities facing one another nor the fixing ring nut. JP 51-014550 
(JP51) teaches an acoustic suppression device that uses two cup-shaped bodies facing 
one another, but it would not have been obvious to combine the references because 
JP51's device is not a Helmholtz resonator. The suppression device of JP51 
completely surrounds the main flow path instead of being connected to it via a neck, as 
in a Helmholtz resonator. Neither of the references teaches a threaded fixing ring nut 
that is coupled to the cup-shaped body that is provided in a single piece with the neck. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ANDREW NGUYEN whose telephone number is 
(571)270-5063. The examiner can normally be reached on 8 am - 5 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Devon Kramer can be reached on (571) 272-71 18. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Devon C Kramer/ 

Supervisory Patent Examiner, Art 

Unit 3746 

/AN/ 



